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ABSTRACT

It is assumed that inference is at the heart of
thinking and little is known about possible relationships between
learners'! decision-making styles and teaching strategies. Therefore,
it was hypothesized that instructed children score higher on an
inference test than those nnt instructed, and interactions occur
betveen different decision-making styles and the reflective teaching
st-ategy used in the instruction. Subjects were 42 white middle class
fifth graders in two classes and two schools. A pre=-, posttest 2x3
factorial design was used: experimental and control groups were
divided into three categories of decision-making style
-=t"oyergeneralize, inference, and cautious" as determined by Hilda
Taba's Social Studies Inference Test. The "reflective teaching
strategy" consisted of a four week self-instructional programed
package designed to develop reflective thinking. Analysis of test
results revealed no significant differences between groups on scores
associated with inference. Although an interaction pattern did
emerge, it was not statistically significant. The inter«ction pattern
suggests that children who do not have an inference decision-making
style will need non-reflective teaching strategies to develop their
inference abilities. (DJPR)
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THE INTERACTION OF DECISION-MAKING STYLE,
TEACHING STRATEGY, AND DECISION-MAKING CONTENT
MATERIAL IN SOCIAL STUDIES

Although many studies have been conducted about the development of
productive thinking (including decisfon making), few have considered such
individual differences among learners.

Some research has considered individual differences by investigating
effects of socio-economic level, 1.Q., and sex, such as Olton and others
(1967), and Klausmeier (1964),

Kagan's impulsive-feflective dimension, or non analytical-analytical
(1963), appears to have relevance for individualized instruction, but more
research 18 necessary to explore teaching strategies which are in fact learn-
ing strategies for children whc have different styles of conceptualization.

One psycholinguistic study Jdid focus on the reflective-impulsive dimension
and was conducted with eight and nine year old boys. Impulsive boys did not
perform as well as reflective boys on tasks where the required response had
to be generated from past learnings when the channel of communication was an
auditory-vocal one. An implication here is that other channels should be ex-
plored and enhanced. (Gentile, 1968)

In addition to invertigating individual differences, more research is
necessary related to inference and to developing this ability in children.
Consensus has been reached that inference is 'the heart of thinking," (Burton,
Kimball, and Wing, 1960), ard the basis of reflective activity (Dewey, 1933):

In every casuy of reflective activity, a person fiuds himself
confronted with a given present situation from which he=has to arrive

at, or conclude to, something else that is not present. This process

of arriving at an idea of what is absent on the basis of what is at
hand is inference.
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stitt (1968) and Kagan (1966) have shown that training increased inference
ability, and reflective behavior respectively with children. But most research
concerning inference and other thinking processes has been with older subjects -
primarily secondary schools, since people seem to feel that is the age when more
sophisticated thought processes begin to develop. Piaget's work tends to support
this contention.

Since inference is perceived as the vital component of reflective :hought,
and since Jittle is known about possible relationships between learner's decision
making styles and teaching strategies, particularly with elementary school child-
ren, the present study was conducted to investigate these factors and should be
considered exploratory. Certainly more investigations i this area are necessary.

In this study a model was tested dealing with the interaction of the
learner's decision-making style, the teaching strategy and the decision
making content. The degree of match between the learner's decision-making
style and the teaching strategy was hypothesized as an independent variable
in the training of elementary school children in decision-making.

The followirg model illustrates the hypothesis that (1) the more similar
the learner's cegnitive style is to the teaching strategy, the less the
amount of change in the learner's style. Conversely, the more the learner's
decisfon-making style differs from the style used in the teaching strategy,
the more the amount of change in the learner's style. In addition this change
is hypothesized to be in the direction of the style used in the teaching

strategy.

DEGREE OF MATCH

« \ e
ERIC “»  CAMOUNT Of CHANGE
n.u (’) (l)




The learner's decision-making style was defined in relation to one
specific dimension of productive thinking--inference. To determine which
decision-making style a subject tended to use, Taba's Social Studies Inference
Test was administered. Children's decision-making styles were categorized

as overgenevalizing, reflective or overcautious on the basis of subscores on

this test., Combining these ciategories with Kagan's impulsive-reflective
dimension resulted in the following theoretical composite: impulsive-
reflective-overcautious. Children were assigned to three treatment groups
on the basis of their tendency to use an overgeneralizing, an inferring, or
an overcautious decision-making style in making inferences. 1.ie three cate-
gories functioned as independent organismic variables.

The teaching strategy utilized could be consicered reflective. Programmed
material developed by Covington, Crutchfield and Davies was used. The
material consisted of 16 self-instructional programmed lessons, one of the
stated goals of which was to develop reflective thinking. Repeated practice
with various "thinking guides" (which might be considered as reflective
thinking skills) was provided in the material.

The content of the material consisted of a series of mysterious situa-
tions. Decisions were made during the analysis of each mystery. These
decisions dealt with problems such es: what plan will we use, vhat evidence
is relevant, what are the possible solutions, and which of the possible
gsolutions check with the facts.

The present investigation, then, focused on one specific aspect of each
factor in the three-way interaction. For learner's cognitive style the
factor studied was the tendency to use an impulsive, reflective or over-

cautious decisfon-making style. The teaching sirategy studied was reflective,




and finally the decisfon-making content consisted of mysterious situations
for which decisions were made to resolve descrepancies, Tbhis was an ex~
ploratory study, The primary purpose of the study was to investigatet

1) 4f instructed children improve scores on an inference test signi-

ficantly more than those not instructed,
2) 1f any interactions occur between difforent decision-making styles
and the reflective teaching strategy used in the instruction, and

3) 4f any occur, which éactora interact and in which ways,
BYPERIMENTAL DESIGN AWD TREATMENTS

‘Ina pre~,posttest design, a 2x3 factorial analysis was made with two
treatments {experimental and control) and three categorieca of decision-nmaking
styles (impulsive, roflective, and overcautious). (Sea Figure 1)

The pre- and post-test dasign was based on two {nstruments which were
both usad in the pre~test and the post=test which were individually administer-
ed, and a four week {nastructional program which was adninistered to each class
as a vhole, All children were instructed, Three tveatment groups were labeled
“"Inpuleive," "Reflective," and "Overcautious" according to the tendency to uti-
1{ze a particular style in making inferential decisions. Childfen were sssigned
to groups on the basis of their ecores on the pro-test, Scoroes for each style
vera ranked, and studente who scored in the top third were assigned to treatment
groups for that style in which they ranked high, In cases where students ranked
in tha top third in more than one category, the students were assigned to that
category in vhich their rank was highest,

During the instructional period, one f {ft s minute lesson was prasented
each day for threa weeks, Makeups were given at another tiwme in the day, After

sixtean lessons, the post-test was given,




FIGURE 1

Factorial design with two treatments and three categories of decision=
making atyles¥®

EXPRRIMENTAL CONTROL
(Xnstruction) (o Instyuction)
OVER-GENBRALIZE
INFERENCE
CAUTIOUS
N = 42

*Repeatod analyses of variance for thie factorial design were made
on each of the six subscores of the soclal studles inference test,
Ths following are the six subscores which vere vsed individuelly
as the depsndent variable in each analyeist

C = Overcaution D = Discrimination I » Inference

00 = Ovargeneralisation A = Accurate B = Error




HYPOTHESES

1) Children who are exposed to fnstruction in reflective thinking
will score higher on an inference test than those who have not
had such instruction, _

2) Children who fnitially overgencralire and also those who initfally
are overcautious will increase their inference score moxre than those
{nstrusted children who initially tend to make correct inferences,

3) Children who overgeneralize will scora higher than those instructed
children who arae overcautious,

METHOD
‘Subjecte: Subjects for this study included two fi1fth grade classes from
two public schools located ono nile apart in a Caucasian niddle
class socio-economic suburban area in Seattla, Washington,

Program Descriptiont Instructional materials were The Productive Think-

ang Progran, Series Onet General Problem Solving. This program has

as one of its atated goals, the development of reflective thinking
(p. 18, Teachers' Guide), It {s a sixteen lesson, self jnstructional
progremed package which was developed by Covington, Crutchffield and
Davies at the University of California at Berkeley, 1966, Klausmuier
found the program significantly increased fifth graders' perfornance
on classic prodlea solving tasks compared to control subjects who did
not hava the instructisn,

Criter{on Measure: Testing materials wera Teba's Social Studies Inference

Teat, This test contains three or four sentence descriptions of vare
fous situations and three statenents about each situation, The student

1s required to indicate for each statement whether {t ie probadbly true,
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probably false, or if he can't tell, The ascoring procedure indi-
cates whether the student generally was overgeneralizing, Qakins
inferences, or was overcautious. This test (time: approximately
25 minutes) was administered individually so response latency
could also ba recoxded,

RRSULTS
| The mean squares and ¥ ratios on all subacores including response
latancy ara presented in Table 1.,* These analyses of variance show statie~
tiéal significance (p < .05) on the subscores for discrimination and for
srror., Iwo significant differences are for treatment main affecte and one is
for category main effacts., In addition, patterns emerged on the subscores
for overcautious, overgeneralize, and inference subscores. (See Table 2.)
These scorves (Oc, 0g, and I) dealt mori: with actual inference than the sub-
scores above (i.e., discrimination and error).

The significant trecatment differences were the followingt control
groups scorad higher on the discrimination subscore, which indicated norrect
responges; and the control groups also scored lower on the error subacore.
(See Table 3,)

The significant category difference was accovnted for by the inferenca
groups vhich scvored higher on the discrimination sudbscore than the over-
generalising and overcautious groups in that oxder.

Thesa three diffearences on the post-test favored the control groups

rather than the experimental growps, and therefore were i the opposite
divaection from the three hypotheses, However, thesa differences were on sub~

scores related in fectual problems and did not depend on direct inferences.
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TABLE 2

Means for the following eubscores: G, 0C, I.
Over-2ll change estimste,
OVER-ALL
ERROR SCORES CORRECT SCORE CHANGE
Overgeneralize Overcautious querence":’
Exper. | Control Exper., Contrp,ll- Exper, Contro] ‘
o¢ | 6.9 6.3 |+ 0G| 12.00 1143 + 0G| 11.43 12,:7'1'4-.-' 06 -3
1| 6.4 53 |+ 1} 7.9 1186 - I|15.14 ) 13.86 s 18
oc | 5.9 6.9 |- ocl11.0 oc| 11.86 14?5,;2.9 -, c -1
. co i
TABLE 3
Heans for the following subscores: Distinctions, Errors.
DISTINCTIONS ERROR
Direction Directio
of of
Difference % Differen
Exper, Contrbl o ‘Exper. Cont,:.t;l
s | 6.43 9.43 | 7.93 - 70 Tocl1s.00 | 11i28 136+
1 | 8.00 9.29 | 8.64 - I[14.00 | 9:88°[11,93  +
oc | 6.43 6.71 | 6.57 - ' 0c| 16.43 | 15414 |15.80  +
7.00 | 8.5 15.14 | 12,0
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The patierns observed in Table 2 suggest an interaction bstween cate-
gorles and treatmeuts on the totals of the 3 subscoras, 0G, I and 0OC, which
all relate to inference. By summing the positive and negative improvement
ascores (based upon a comparison between the control and the experimental
group meanc), a total improvemernt score was estimated. The result was that
the inference group increased plug c¢ne, while the owvercautious group de~
creased minus one, and the overgeneralizing group decreased a minus three.
Although this is a gross estimate, it indicates that grouping scorecs may be
valuable and it suggests a log;cal rank order of categories according to how
much they might benefit from the instruction on this measure.

CONCLUSILONS |

1) That there were no significant differences between groups on the
threa subscores essociated with inference,

2) That the experimental groups actually snored significantly lower
than the control groups on two of the three subscoires associated
with factusl statements,

3) That the three categories scorved differently on the discrimination
subscore, and

4) That patterns emerged which suggest interactions between cate-
gories and txen.rants,

Pour esplanations are related to the first aspect, Firat, although in-

ference 1s a crucial aspect of productive thinking, it is possible that the
criterion measure used was just not able to pick up the effects. Second, no

total scoxe was given for ovarall performance. Therefore, it might be that
the overall performance was partitionad into so many subscores that it be-

came extremely difficult for any differences to be significant by themselves,
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This suggests that another possible analysis might still yleld results comn-
sistent with the hypotheses, Third, there might be a latent difference, which
suggests a secoand post-test be carried out. Pourth, inference behavior is
such a basic type that much more instruction might be raquired to effect &
change.

The second aspect, thut of control's higher scores on two factual sub-
scores, might be explained as follows. First, the control groups had been
expoged to & factual mode of social studies education ZAuring the time the
experiment group was exposed to a productive thinking mode; so it might be
understandable that the contxol growp would acore higher on the factual sub-
scores,

Second, the countrol group may bave had a better memory of the stories in
the inference test. A huge amount of time was required for one experimentor
to pre~ and post~test individual gubjects, So, considering the time avail-
able to coaduct the study, the conttol group had to be pést-teated four weeks
after the pre-test, while the experimental group ﬁaa postutested five weeks
after the pre~test, This might indicate that the control group had a better
get to listen to factual detaill, since the e;perimental group's imstruction
riyhe have interfered with their momory of the pre-test storles,

The third aspect was students in the three categories scored differently
t1 the discriminatfion subscore. The six groups were not initially randomized
on the basis of this score, so wide variability existed, but balanced itself

out and was not strong enough to be significent., Separate analyses were

computed for the pre-test which when compared to the post-test aralyses iundi-
cate the experimental groups remained about the seme while the control groups

increased their ecores on this subscore. Totsl increase was plus 4,2 for the
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control gioup compared to a minus .9 for the experimontal group, Not only
did the control groups increase tuailyr scores, but also the pattern in which
the fncrease occurred seemed logical, The inference group which was on the
right track imprcved most, the overgeneralizers next, and the overcautious
improved least. When this effect was added to the largs variation that
existed between the.control and the experimental groups on this subscors,
the catogory difference became significantly lavge.

The results shown in Tables 2 and 3 were {nteresting. These show a
pattern which indicates the inference group improved its scoves after
instruction and was the only category to do this on an overall grouping of
the subscores which iﬁvolved inference., Both the overgeneralizers and the
overcautious groups performed worse 1f they had inmtruction than they did
without inatruction on these subscores. This, while not significant by the
method utilized in this first analysis (Teble 1,), is precisely the kind of
difference this study was investigating: Is there an interaction between
types of decision making styles of the learner and that of the instruction,
with decision making content? XIf it turns out that only those children who
tend to smake correct inferences can benefit from this program, then it is
necessary to have othexr teaching strategies for those children who are over-
generalizers and overcautious daecision makers., 7The next analysis planned for
this data will involve calculating difference scores in terms of z scores
and statistically grouping those that agre related to inference questions, to
see what the overall effect might be, The analyses completed thus far were
couputed to investigate whether children actually might significantly change

that one subscore that indicated their major tendency, rather than to see if

there was an overall effect.




If sn intersction appears, sore testing of the children might be
plamed. Provious studies by the Berkeley developers of the imstructional
materials and by Klauseeier heve fndfcated that children who have hed this
instruction fnrtou qipiftemtly batter on classic problem scvlving cuks'.
Thase studies, however, did not break down their data om the dimension of
learnars decision-meking style. Tha deta compiled tﬁm far can be utilissd
to ﬁwa_stig;to if thare are '1ntouct‘tou tetvesn learner's dectiefon-making
style and that of tha instwuction when the tasks arve classic pmble-i colving
tasks, instead of tha stories and inforenca statemsute which vers ths cri-

tarion mzasures in this study.
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